Role of miR-181a-5p and endoplasmic reticulum stress in the regulation of myogenic differentiation.
Accumulating evidence has indicated that microRNAs (miRNAs) and endoplasmic reticulum (ER) stress play critical roles in myoblast differentiation. However, the regulation roles of miRNAs and ER stress in myogenic differentiation have not been fully revealed and need to be further studied. Here, we discovered that the expression levels of miR-181a-5p were strongly upregulated during C2C12 cell differentiation. miR-181a-5p overexpression promoted ER stress and differentiation of C2C12 cells, which was accompanied by increasing expression levels of marker genes related to ER stress-mediated apoptosis and myogenic differentiation. Opposite results were observed after inhibition of the miR-181a-5p expression. The gain- and loss-of-function experiments on C2C12 cells showed that miR-181a-5p affected the development of muscle fiber type, but had no significant influence on C2C12 cell proliferation. In the ER-stressed C2C12 cells induced by thapsigargin (Tg), the expression levels of both miR-181a-5p and marker genes related to ER stress and myogenesis were upregulated. In the ER-stressed C2C12 cells and porcine muscle fibroblast (PMF) cells pretreated with Tg, we found that miR-181a-5p targeted glucose-regulated protein, 78kDa/binding immunoglobulin protein (GRP78/BIP), and influenced cell apoptosis. In conclusion, these results indicate that miR-181a-5p and ER stress have positive synergistic effects on myogenic differentiation by increasing the expression levels of myogenic differentiation key genes and activating the ER stress-mediated apoptosis signaling pathway.